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[57] ABSTRACT

A blind nut 1s provided for coupling with an object
article having a bore, wherein the neck portion of said
nut 1s nested in use. The peripheral side of said bore is
immovably attached to a neck portion of said nut by a
press deforming means. The blind nut has a particular

neck section and there is a tool specifically designed for
said section.

2 Claims, 12 Drawing Figures
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1
BLIND NUT FASTENING METHOD

BACKGROUND OF THE INVENTION

This imnvention relates to blind nut fastening methods
for fastening blind nuts, to an object article as well as to
the blind nuts and tools in use for working said methods.

A prior art blind nut 10, as shown in FIG. 1, includes
a tubular body 11 in a uniform outer diameter, a flanged
head portion 12, an inner bore 13, and a female thread
portion 14 1n a smaller diameter than the rest of said
bore 13.

Blind nut 10 is made to engage with a lower end of a
fastening tool 20 as shown in FIG. 2, then set in a lower
aperture 31 of an object article 30 made by thin plate,
and operated for fastening as shown FIG. 3.

This fastening tool 20 is also conventional and in-
cludes a sleeve 21 with a thrust surface 22 normal to the
axial direction, and a spindle 23 independently rotatably
disposed through said sleeve 21. The lower portion of
spindle 23, projecting from the lower end of sleeve 21,
1s provided with a male thread bit 24, which is suffi-
ciently longer than female thread portion 14 of blind nut

10.

Prior to insertion of blind nut 10 into lower aperture
31, fastening tool 20 is used such that thread bit 24 is

meshed with female thread portion 14 of blind nut 10, so
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that the lower portion of spindle 23 can be fitted. As the

result, the upper surface of head portion 12 is attached
on lower thrust surface 22 of sieeve 21. Next, blind nut
10 1n couplement with spindle 23 is inserted into a lower
aperture 31 of the object article 30, when the lower
surface of the head portion is seated on the upper sur-
tface of a lower aperture surrounding portion. The inner
diameter of lower aperture 31 is slightly larger than the
outer diameter of tubular body 11 of blind nut 10,
thereby to facilitate insertion of blind nut 10 into aper-
ture 31. As the result, when blind nut 10 is inserted into
aperture 31, a slight gap is produced between the neck
portion 15 adjacent to head portion 12 of blind nut 10
and the inner peripheral side of lower aperture 31.

After blind nut 10 is set as in the foregoing, spindle 23
independently of fastening tool 20 is rotated in arrow
direction A such that male thread bit 24 can be down-
wards directed along female thread portion 14.

In order for blind nut 10 not to turn together with
spindle 23 by torque transferred to tubular body 11 by
means of female thread portion 14 and male thread bit
24, head portion 12 is axially pressed with thrush sur-
face 22 of sleeve 21. At this time, the portion provided
with female thread portion 14 of tubular body 11 of
blind nut 10 1s strongly pulled by thread bit 24 in the
arrow direction B in FIG. 3, i.e. in the direction of the
head portion 12, so that the portion not provided with
temale thread portion 14 of tubular body 11 may be
plastic deformed in a direction of enlarging its diameter
as 1s well known and further bent radially and expanded
outwards to produce a flanged and expanding portion
16. As the result, the aperture surrounding portion of
the object article 31 is sandwiched by head portion 12
and expanding portion 16 from above and below to
thereby fasten blind nut 10 to object article 30. Fasten-
ing tool 20 once used to complete fastening of blind nut
10 to object article 30 is removed by rotating spindle 23
in the direction counter to arrow A and disengaging
thread bit 24 from female thread portion 14. The so
coupled blind nut 10 provides female thread portion 14
useful for a not shown bolt or the like. With respect to
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blind nut 10 as conventional, the upper half portion of
tubular body 11, which portion is not provided with
female thread portion 14, is uniform in thickness up to
head portion 15. No matter how the head portion is i.e.
flat or countersunk, its upper surface is plane normal to
the axial direction. On the other hands, sleeve 21 of
fastening tool 20 at a time of fastening operation is only
operable to press axially the upper surface of head por-
tion 12 with lower thrust surface 22 but not operable to
work out in the direction normal to the axial direction,
1.e. in the radial and outer direction. Moreover, since
the outer diameter of spindle 23 is equal to the one of
thread bit 24 or slightly larger and smaller than the
inner bore 13 of tubular body 11, spindie 23 in couple-
ment with blind nut 10 produces a gap 17 between its
side and tubular body 11 as shown in FIG. 2. It is there-
fore noted that the part not provided with female thread
portion 14 of tubular body 11 of the coupled blind nut
10 is restricted by thrust surface 22 of sleeve 21 and
thread bit 24 of spindle 23 with respect to the axial
direction but is in not restricted conditions as to the
radial direction. Neck portion 15 is also in the same
condition. |

As the result, when thread bit 24 affords tubular body
11 an axial compressive load, specifically this load is
added to female thread 14 in the interior of tubular body
11, the part not provided with female thread portion 14
1s deformed excepting neck portion 15 in the radial and
outer direction as shown in FIG. 3 to produce expand-
ing portion 16. In contrast, neck portion 15 is deformed
in the radial and inner direction to become a changed
neck portion 1§’ in minor diameter. In the result, a slight
gap 32 once produced from the inner peripheral side of
lower aperture 31 is changed to a wider gap 32'. Fasten-
ing strength of blind nut 10 to object article 30, which is
i a state of producing wider gap 32/, specifically in
respect of i1ts turning direction, is provided in that the
aperture surrounding portion is sandwiched by head
portion 12 and expanding portion 16 under pressure. A
degree of its strength depends on the pressure exerted
therebetween. Deformed neck portion 15’ acts only to
connect head portion 12 with expanding portion 16 and
1s completely detached from the inner peripheral side of
lower aperture 31, so that no production of sliding fric-
tional resistance as well as of fastening strength with
respect to the turning direction can be expected.

As in the foregoing, since it is very difficult to get
sufficiently large fastening strength with respect to the
turning direction of the coupled blind nut 10 against
object article 30, when torque is-given for a bolt to be
screwed, there is a fear that both will jointly turn in
many cases. In some cases where formation of expand-
Ing portion 16 is not satisfactory, it is difficult to fasten
any boilt. |

As settlement of the foregoing problem, it is known
to propose that the lower surface of head portion 12 be
radially pleated or the outer peripheral side of neck
portion 13 be serrated. In the former case, when torque
1s given, head portion 12 is sometimes slipped slightly
from the aperture surrounding portion and fastening
strength in the turning direction can not be enhanced so
much as expected. In the latter case, the neck portion is

‘deformed as shown in FIG. 3 and detached from the

inner peripheral side of aperture 31, improvement of the

fastening strength can hardly be expected from the
beginning. | |
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In view of the foregoing problem, it is the major
object of this invention to improve largely the fastening
effect of a blind nut to an object article, particularly
with respect to the turning direction. Accordingly, it is
a first object of this invention to provide blind nut fas-

tening methods by extending and deforming the neck
portion of a blind nut in the radial and outer direction at

fastening times.

It 1s a second object of this invention to provide a
blind nut having the neck portion in a smaller thickness
than the other part, thereby facilitating extension and
deformation of the neck portion in the radial and outer
direction.

It is, further, a third object of this invention to pro-
vide fastening tools having the lower end of a sleeve
conically formed for advancing forcedly along the neck
portion of a blind nut.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, features and advan-
tages of the invention will be apparent from the follow-
ing more particular description of preferred embodi-
ments as illustrated in the accompanying drawings in
which reference characters refer to the same parts
throughout the various views. The drawings are not
necessarily to scale, emphasis instead being placed upon
illustrating the principles of the invention.

FIG. 1 is a partially sectional side view of a prior art
blind nut;

FIG. 2 1s a partially sectional side view of the blind
nut in a mode prior to its fastening;

FIG. 3 1s a partially sectional side view of the blind
nut in a mode after its fastening;

FIG. 4 1s a partially sectional side view of a blind nut
according to this invention;

FIG. 5 1s a partially sectional side view of another
blind nut according to this invention;

FIG. 6 1s a sectional side view of the blind nut in FIG.
4 but in a mode prior to its fastening;

FIG. 7 1s a perspective view of a sleeve of a fastening
tool according to this invention; |

FIG. 8 1s a perspective of another sleeve:;

FI1G. 9 1s a sectional side view of the blind nut in FIG.

4 but in a mode after its fastening by use of the sleeve in
¥I1G. 7;
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FIG. 10 i1s a sectional view of the blind nut in a mode

- after its fastening by use of the sleeve in FIG. 8:

FI1G. 11 1s a sectional view taken along X—X in FIG.
10; and

FIG. 12 1s a partially sectional view showing another
use mode of said fastening tool.

DETAILED DESCRIPTION OF THE
DRAWINGS

A blind nut 110 shown in FIGS. 4 and 5, partially in
a stmilar construction to blind nut 10 shown in FIG. 1,
includes a tubular body 111 in a uniform outer diameter,
a flanged head portion 112, and an inner bore having the
lower half part provided with a female thread portion
114 1n a smaller diameter than the rest of said inner bore.
‘The neck portion 115 of tubular body 111 according to
this blind nut 110, different from the conventional ones,
1s smaller in thickness than the other part of tubular
body 111. As shown in FIG. 4, inner bore 113 of tubular
body 111 includes along neck portion 115 a taper por-
tion 113a opened conically upwards. Accordingly, the
inner peripheral side of neck portion 115 is finished with
a taper face 115a. For this, the thickness of neck portion
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115 1s changed gradually smaller toward head portion
112. In contrast, as shown in FIQG. 5, inner bore 113
includes a wider straight portion 1135 along neck por-
tion 118.

Accordingly, the inner peripheral side of neck por-
tion 115 is finished with a straight face 1155. For this,
the thickness of neck portion 115 is uniformly smaller
by way of a step than the other part of tubular body 111.

According to the embodiment shown in FIG. 5, since
the thickness of neck portion 115 is uniformly small,
radial and outer deformation of neck portion 115 at a
fastening time is facilitated, but its mechanical strength
as to resistance of neck portion 115 against a given
torque is questionable.

In contrast, according to the embodiment shown in
FIG. 4, the thickness of neck portion 115 is changed
gradually smaller toward head portion 112, it may be
required to afford a little stronger load for deforming
the neck portion in the radial and outer direction but the
mechanical strength in the above question is satisfac-
tory.

A tool 120 in use for fastening blind nut 110 in the
foregoing construction is shown in FIGS. 6-8. Tool 120
includes a sleeve 121, a spindle 123 rotatably disposed
through said sleeve 121, and a male thread bit 124 pro-
vided with the lower part of said spindle, as common in
conventional tool 20. As evidently different from con-
ventional tool 20, tool 120 includes a sleeve 121 having
the lower end conically formed to provide a taper face
122. This taper face 122, different from thrust surface 22
normal to the axial direction as prior art sleeve 21, is -
designed operable not only in the axial and downward
direction but also in the radial and outer direction. For
this purpose, the lower conical portion of sleeve 121 is
provided with a maximum outer diameter sufficiently
larger than the one of neck portion 115 and with a mini-
mum outer diameter sufficiently smaller than the diame-
ter of inner bore 113. Sleeve 121 is no longer provided
with a similar end face to conventional thrust surface
20. Sleeve 121 shown in FIG. 7 is provided with taper
face 122 having no convex stripe thereon. As shown in
FIG. 8, taper face 122 1s provided with four convex
stripes in an equal distance thereon. On the other hand,
spindle 123 is, with respect to its lower portion small in
a minimum outer diameter, thinner rather than the outer
diameter of thread bit 124. Spindle 123 is independently -
rotatable relative to sleeve 121 and substantially not
sliding 1n the axial direction relative thereto. In this
way, the lower end of sleeve 121 is reached adjacent to
thread bit 124, as shown in FIGS. 6, 9 and 10. On the
other hands, when it is desired at the final stage of a
fastening operation to draw spindle 123 out of sleeve
121 a little in the withdrawal direction, the lower end of
sleeve 121 is designed to separate a little from thread bit
124, as in FIG. 12. Numeral 130 denotes an object arti-
cle for fastening blind nut 110 together, having a lower
aperture 131 pierced slightly larger than the outer diam-
eter of tubular body 111, thereby to produce a slight gap
132 around neck portion 115 when blind nut 110 is
inserted into lower aperture 131.

Fastening of blind nut 110 to object article 130 by
means of tool 120 is carried out as follows:

Prior to insertion of blind nut 110 into lower aperture
131, blind nut 110 is made such that female thread por-
tion 114 is sufficiently meshed with thread bit 124. At
this time, the lower portion of sleeve 121 is advanced in
the interior of neck portion 115, while its taper face 122
1s butted on the upper inner peripheral side of said neck
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portion. This blind nut 110 as fixed with tool 120 is
thereafter inserted into lower aperture 131 as shown in
FIG. 6 when the lower surface of head portion 112 is
seated on the upper surface of the aperture surrounding
portion.

After blind nut 110 is set as in the foregoing, spindle
123 independently of tool 120 is rotated in an arrow
direction A in FIG. 9, so that thread bit 124 can be
further advanced along female thread portion 114.
Blind nut 110 is then pressed with sleeve 121, so that the
blind nut can not turn. The part provided with female
thread portion 114 of tubular body 111 is strongly
pulled by guide of thread bit 124 in an arrow direction
B, so that the adjacent part not provided with female
thread portion 114 can be plastic deformed, bent and
expanded to produce a flanged expanding portion 116,
as i the foregoing conventional device. Expanding
portion 116 and head portion 112 sandwiches the aper-
ture surrounding portion of object article 130 under
pressure from above and below, thereby to achieve
fastening of blind nut 110 to object article 130. On the
other hand, when the part provided with female thread
portion 114 of tubular body 111 is pulled in arrow direc-
tion B as shown, resisting forces against said pulling are
transferred to spindle 123 by way of thread bit 125. In
cases where spindle 123 is so restricted as not to slide
axially relative to sleeve 121, sleeve 121 is strongly
drawn i1n arrow direction C as shown in FIG. 9. For
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this, the lower conical portion of sleeve 121 is advanced

in the interior of blind nut 110, while the interior of neck
portion 113 is strongly pressed with the taper face 122.
This press force operates on neck portion 115 not only
in the axial and down directions, thereby to prevent
floating of head portion 112 from the aperture sur-
rounding portion, but also in the radial and outer direc-
tion. As a result, neck portion 115 is plastic deformed in
the radial and outer direction while opened along taper
tace 122 and changed in a neck portion 115’ in a larger
diameter, so that a gap 132 with respect to the inner
peripheral side of lower aperture 131 can be removed
and further the upper corner portion of said inner pe-
ripheral side is deformed in a dish-shape to get touched
around the neck portion under pressure.

In the case where taper face 122 is provided with
convex stripes as shown in FIG. 8, the part opposed to
convex stripes 125 of the deformed neck portion 115’ is
additionally pressed with said stripes 125 to provide
striped lugs 115" as shown in FIGS. 10 and 11. Striped
lugs 115" are forced to deform the inner peripheral side

and then fixed therein. In cases where the lower ends of

sleeve 121 is separated a little from thread bit 124, the

30

35

40

45

separate state can be maintained still at the final stage of s

said fastening operation as in FIG. 12. For this reason,
the expanding neck portion 115’ can be strongly pressed
to the inner peripheral side 131 of the aperture sur-
rounding portion, as well as fit-in of convex stripes 115"
can be reinforced, such that sleeve 121 is pressed in
arrow direction C while spindle 123 is instantly pulled
strongly in arrow direction

Fastening strength of blind nut 110 to object article
130, particularly in the turning direction, can be ob-
tained such that the lower aperture surrounding portion
1s sandwiched under pressure by head portion 112 and
expanding portion 116 as in the prior art device. This
strength is further reinforced such that neck portion 115
1s expanded in the radial and outer direction, according
to this invention. Since the expanding neck portion 115’
i1s strongly pressed to the inner peripheral side 131 of the
aperture surrounding portion, very large sliding fric-
tional resisting forces in the turning direction can be
expected. Accordingly, fastening strength is added by
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said resisting forces. In addition, in cases convex stripes
115" are provided on the outer surface of neck portion
115, fastening strength to the turning direction is still
further reinforced, inasmuch as convex stripes 115" are
fixed in the inner peripheral side of the aperture sur-
rounding portion.

Fastening of blind nut 110 is completed by means of
tool 120, spindle 123 is rotated in the direction counter
to arrow A, thereby to remove tool 120. As the result,
blind nut 110 fastened to object article 130 is used to
couple with a not shown bolt by means of its female
thread portion 114. |

While the invention has been particularly shown and
described with reference to the preferred embodiments
thereof, it will be understood by those skilled in the art
that various alterations in form and detail may be made
therein without departing from the spirit and scope of
the 1nvention.

The embodiments of the invention in which an exclu-
sive property or privilege is claimed are defined as
follows: |
1. A bhind nut fastening method comprising:
using: a blind nut including a tubular body having a

uniform outer diameter, a flanged head portion

extending outwardly at an upper end of said tubu-
lar body, an inner bore through said tubular body
having an unthreaded thinner neck portion at an
upper section of the bore end and a female threaded

portion at a lower section of said bore with a

smaller diameter than said unthreaded neck por-

tion; a separate cylindrically-shaped sleeve having

a lower frusto-conical-formed inwardly-beveled

end whose maximum outer diameter at the outer

surface of said sleeve is substantially larger than the
inner diameter of the bore of the neck portion of
said blind nut, and the minimum outer diameter
approximately at a bore through said sleeve is
smaller than said inner diameter of said bore, said
beveled end being longer in the axial direction than
the thickness of an object to which said blind nut is
to be fastened; said beveled end being free to slide
into said bore of said blind nut at said neck portion
for expanding said neck portion; and, an elongated
shaft-shaped spindle having male threads at one
end thereof engagable with the female threads of
said blind nut;

inserting said blind nut into an aperture of an object
article; |

inserting said spindle through said sleeve and into

- said blind nut and thereafter rotating said spindle so

- that said male threads of said spindle mesh with
said female threads of said nut to thereby pull said
lower section of said inner bore toward said head
portion for expanding and deforming the part not
provided with said female thread portion of said
tubular body in the radial and external direction
and for simultaneously driving said conical beveled
end of said cylindrically-shaped sleeve down be-
tween said neck portion of said nut and the elon-
gated shaft-shaped spindle to expand and deform
said neck portion of said tubular body disposed
adjacent to said aperture for the entire length of
said aperture, thereby butting the resulting expand-
ing portion against the inner peripheral side of said
object article.

2. A blind nut fastening method as in claim 1, wherein -

said conically-formed, inwardly-beveled end of said

sleeve has convex stripes thereon for causing increased

deformation of said neck portion at said stripes.
- * * : % %
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